' C A L C I U M metaphosphate fertilizer is produced by the reaction of hot P,O, gas with pulverized rock phosphate. This material, which contains 60 to 64% P,O,, is the highest-analysis phosphate fertilizer currently available in quantity. The economic advantages of such a highly concentrated material are immediately apparent. Considerable reductions may be possible in the costs connected with handling, storing, and transporting of calcium metaphosphate, 1 ton of which is equivalent to over 3 tons of 20:% superphosphate.
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Calcium metaphosphate has been recognized as a fertilizer material for several years. It has been subjected to laborai:ory, greenhouse, and field tests on soils that are acid, neutral, and alkaline. Generally, crop responses to this material on acid and neutral soils have been comparable to those obtained from the use of ordinary superphosphate or from concentrated superphosphate where sulfur is not limiting (10). Crop responses to calcium metaphosphate on alkaline soils, however, have not been consistent. It is the purpose of this paper to review briefly some a f the published information relative to the effectiveness of calcium metaphosphate, ordinary superphosphate, and Concentrated superphosphate on alkaline soils and to present data from some recently conducted experiments.
REVIEW OF LITERATURE Ross and Jacob in 1937 (12) reported results of extensive greenhouse pot tests which included calcium metaphosphate. They found that this material was as effective in promoting crop growth on soils with pH values up to 7.14 as was monocalcium phosphate or ordinary superphosphate. With an alkaline soil from Arizona ( p H 9.5), however, the calcium metaphosphate gave very poor results.
McGisorge in 1939 (7) reported results of greenhouse tests in which !Sudan grass was grown on alkaline soils. The phosphates being, compared were mixed with the soil in pots. Growth of the crop was about the same with both the superphosphate and calcium metaphosphate treatments. Results from Neubauer tests reported in the same publication indicated that plant uptake of phosphorus from calcium metaphosphate equalled, and frequently exceeded, that from monocalcium phosphate.
Jaccb and Ross in 1940 ( 5 ) reported results of greenhouse pot tests. They concluded that calcium. metaphosphate was equal to superphosphate on acid and neutral soils but was inferior on alkaline soils.
'The studies reported in this paper and described under the section entitled "Recent Results" were conducted by the following state experiment stations in cooperation with the Hinkle in 1942 ( 4 ) reported results of field tests conducted from 1939 to 1941 in which alfalfa was grown on a calcareous Gila loam soil. The phosphorus fertilizers were applied at the beginning of each of 3 years to alfalfa planted in ,1938. While both concentrated superphosphate and calcium metaphosphate applications gave yield increases over the no-phosphorus treatments, the calcium metaphosphate treatment resulted in yields which were consistently lower than those produced by superphosphate. This difference between the two sources, while consistent, was not, however, great enough to be significant at the 5% level.
In 1944, Alway and Nesom (11) reported results of field tests in which alfalfa was grown on s,ligbtly acid to neutral soils supplied with calcium metaphosphate and superphosphate. They found that, when applied on plowed land in advance of seeding, calcium metaphosphate was about equal to superphosphate. When applied as a spring top-dressing, however, superphosphate was superior to calcium metaphosphate the first-season, but about equal the second season. These workers concluded that calcium metaphosphate is about as effective as superphosphate if applied in advance of seeding, and they suggest that conflicting evidence concerning the use of calcium metaphosphate may be attributed to differences in the time and method of application. Olsen and Gardner . ( 8 ) and Olsen et al. ( 9 ) have recently (1949 and 1950) summarized results of rather extensive field studies conducted in Arizona, Colorado, and Idaho using alfalfa, sugar beets, potatoes, wheat, and barley as test crops. The tests were all conducted on alkaline soils containing appreciable quantities of free CaCOs. Fertilizers were tagged with P? to determine the amount of fertilizer phosphorus utilized by the crops. Where crop responses to applied phosphorus were obtained, there was little or no yield difference between calcium metaphosphate and superphosphate. In addition, these workers found that:
Calcium metaphosphate furnished less phosphorus than superphosphate to sugar beets in the early stages of growth, but during later stages plants obtained equal amounts from both sources. Potatoes and alfalfa absorbed about equal amounts of phosphorus from calcium metaphosphate and superphosphate at all stages of growth. Wheat and barley obtained less phosphorus from calcium metaphosphate than from superphosphate when fertilizers were rpplied at planting time.
The utilization of applied phosphorus ranged from about 2% on first year alfalfa to about 12% on sugar beets.
RECENT RESULTS
In addition to the studies described above, further experiments have been conducted, the results of which follow by states.
New Mexico3
The experiments reported by Hinkle ( 4 ) and described above were continued in 1942. Alfalfa planted in 1938 received an annual top dressing of various phosphate materials from 1939 through 1942 at the rate of 60 pounds of P,O, per acre per year. The effects of three of these phosphorus sources on the yield of alfalfa hay in 1942 are shown in table 1. Each figure represents the average of five replications.
In 1942, another study was conducted at the New Mexico Station in which the effects of several sources of phosphorus on the yield of alfalfa hay grown on a calcareous soil were compared. While the experiment was designed to study
